The objective of this study was to examine the phytochemical components, antioxidant activity and antibacterial property of ethyl acetate extract of the stem bark of garlic tree (Scorodocarpus borneensis). The dried stem bark of S. borneensis were collected and homogenized after drying at room temperature (32 °C) for 30 d. The stem barks were extracted by macerated method using 95% ethanol and then fractionated with ethyl acetate. The dried ethyl acetate extract was subjected to phytochemical screening to determine the presence of bioactive components using gas chromatography-mass spectrometry (GC-MS). Antioxidant activity of the extract in vitro was examined by 2,2-diphenyl-1-picryl-hydrazyl (DPPH) radical scavenging assay. The antibacterial activity against gram-positive bacteria Staphylococcus aureus and gram-negative bacteria Escherichia coli was performed by disc diffusion assay. GCMS results revealed the presence of 14 different phytocompounds, viz, tetratriacontyl trifluoroacetate (41.61%), 2-pentanone (13.65%), oxacyclotetradecane-2,11-done (7.87%), cinnamic acid (7.53%), 10-octadecanoic acid (6.50%), 1,2-benzeno dicarboxylix acid (4.99%), octadecanoic acid (4.51%), hexadecanoic acid (4.16%), beta tumerone (3.01%), 9-octadecenoic acid (1.70%), tricosanol (1.38%), hexadecano-phenone (1.36%), 1-nonadecanol (0.93%) and n-nonadecanol (0.82%). In vitro antioxidant activity (IC 50 ) was found at 55.524 ppm as high powerful. The results of agar diffusion method showed that the ethyl acetate extracts had an antibacterial activity of 6.687 ± 0.800 mm againts S. aureus at 10% (w/v) and 7.500 ± 0.735 mm against E. coli at 10% (w/v) as moderate category. These findings suggest that S. borneensis stem bark is a valuable sources of bioactive compounds with promising as antioxidant and antibacterial sources.
Introduction


The use of plant compounds for pharmaceutical purposes has gradually increased in the world. Plants are very good sources of medicinal compounds that have continued to play a dominant role in the maintenance of human health since ancient times [1] . The effects of plant extracts on microorganism have been studied by a very large number of researchers in different parts of the world, and the use of a variety of plant extracts and phytochemicals of which both with known antimicrobial properties can be of great significance in therapeutic treatments.
The garlic tree is a plant woody tree-shaped first-class, durable, and has a sharp smell like garlic. This garlic smell is present in the leaves, bark, wood, flowers and fruit or all parts of the plant. It is a woody plants living in a Dipterocarpaceae mixture forest area with a height of up to 700 m above sea level, and distributed at South Thailand, Sumatra, Lingga Island, Peninsular Malaysia and Borneo [2, 3] . This plant species is family Olacaceae members, who together about 30 genera and 250 species are distributed throughout tropical and subtropical regions. Olax
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scandens Roxb., Anacolosa griffithii Mast., Ochanostachys amentacea Mast., Scorodocarpus borneensis Becc., Strombosia philippinensis (Baill) Rolfe and Ximenia americana L. are medicinal plants in the Asia-Pacific region. Olacaceae is known as a producer of tannin, glycosida caynogenetic, polyacetylenic fatty acids, flavonoids and a series of polysulfide compounds [4] . The leaves include protein content (3.7%), fat (3.6%), carbohydrate (11.6%), crude fiber (13.7%), ash (0.9%), P (46 mg), K (405 mg), Mg (33 mg), Mn (20 ppm), Zn (10 ppm), vitamin C (3.5 mg), and only the old leaves can be used as a spice [5] . The fruit of the garlic tree contains sulfur compounds, such as 2,4,5-trithiahexane and 2,4,5,7-tertrathioctane 4,4-dioxide. These chemical compounds showed inhibitory effect on the metabolism of arachidonic acid and suppressed clumping of platelets in the blood cells of rabbits [2] . This fruit extract can be used to control some types of fungi in wood building, such as Candida albicans, Saccharomyces cerevisiae, Mucor racemosus and Aspegillus niger. The bioactive compounds are 2,4,5,7-tetrathiaoctane 4,4-dioxide; 5-thio-2,4,6 -trihiaheptane 2,2-dioxide; 0-ethyl-S-methyl-thiomethyl thiosulfite [6] .
The leaves and fruit of garlic tree have very pungent odor and anti-fungal potential in a very strong category. There are two main sulfur-containing compounds, namely, bis-(methylthiomethyl)-disulphide and methylthiomethyl-(methylsulfonyl)-methyldi-sulphide; scopodin (new sesquiterpene); 8-isopropyl-5-methyl naphthoic acid and three types of new alkaloid tryptamine (scorodocarpin A, scorodocarpin B, scorodocarpin C) together with hemisynthetic sesquiterpene, cadalene-β-carboxylic acid isolated from the bark [4, 7] . So the chemical constituent of stem bark and their potential as medicinal plant of S. borneensis, who known by locals as garlic tree, was selected as the study species. This paper aimed to analyze the phytochemical profile, antioxidant and antimicrobial activities of the stem bark of garlic tree S. borneensis with ethyl acetate extract. 
Materials and Methods
Plant Materials
Extraction and Fractionation
The dried powder of stem bark of S. borneensis (2.5 kg) was macerated with 95% ethanol in a glass container with a ratio of 1:1 at room temperature.
After maceration 9 d, the extracts were filtered using Whatman No. 1 filter paper. The filtrate then was concentrated to dryness by a rotary evaporator and dried in a fume hood until dried crude paste formed.
The yield extract was brownish (20.50 g, 0.82%). The ethanol extract was fractionated with ethyl acetate and evaporated using vacuum rotary and then the antimicrobial property tested by agar diffusion method.
The antioxidant activity was tested with 2,2-diphenyl-1-picryl-hydrazyl (DPPH) free radical method. Further, the content of bioactive compounds of extract was analyzed prior isolation using column chromatography.
The ethyl acetate extract of stem bark S.borneensis (1 g) was loaded on a silica gel column eluted with a mixture of chloroform:methanol:water = 7:3:1. The absorbance of the fractions eluted from the column chromatography was measured at a resolution from 254-366 nm using UV-Visible spectrophotometer and the readings were recorded. The fractions that were eluted in column chromatography using chloroform and ethyl acetate (2:8) exhibiting activity was subjected to GC-MS equipped with a Shimadzu QP2010 GC/MS apparatus (Shimadzu Corp., Japan) to find out the active principle of the extracts.
In this research, essential oil was obtained as golden yellow with aroma typical garlic odor. Essential oil column chromatographic isolation results were analyzed by gas chromatography-mass spectrometry (GC/MS) Shimadzu QP2010S.
GC-MS Analysis
A shimadzu Qp-2010 GC-MS was used. The GC-MS was equipped with Ri-5MS column Rastex capillary (30 m, 0.25 mm, ionization: EI 70 Ev), heated at a temperature of 80 °C, pressure of 16.5 kPa, total flow of 20.0 mL/min, column flow of 0.50 mL/min, linear velocity 26.1 cm/s, purge flow 3.0 mL/min, injector and detector temperature was 310 C, using helium as the carrier gas, at a flow rate 3.0 mL/min. Interpretation on mass spectrum of GC-MS was done using the database of National Institute Standard and Technology (NIST) having more than 62,000 patterns. The mass spectrum of the unknown component was compared with the spectrum of the known components stored in the NIST08 and Wiley08 library. The name, molecular weight and structure of the components of the test materials were ascertained.
Antibacterial Assay
The antibacterial test was performed by agar disc diffusion method [8] using Muller Hinton agar No. 2 medium. The assay of microbial growth was determined by measuring the diameter of the zone of inhibition (mean ± standard deviation). Inoculating of the bacterial using a sterile cotton swab was dipped into the adjusted suspension and used to streak all over the dried surface of a sterile Muller Hinton agar plate. This streaking process was repeated 2-3 times to ensure that the test organisms were evenly distributed. The inoculum was allowed to diffuse into the agar for about 10 min. Four wells (6 mm) were aseptically made using sterile cork borer of equidistance to each other. The fixed volume 0.1 mL (100 µL) of the plant extract at different concentrations was carefully placed into each holes, while the 4th hole contained a broad spectrum antibiotic (Chloramphenicol) as control.
The plates were prepared in triplicates and then incubated at 37 °C for 18-24 h. The zone of inhibition of each well was obtained by measuring the underside of the plate in two planes with a ruler calibrated in millimeter.
Evaluation of Antioxidant Activity by DPPH Radical Scavenging Assay
The antioxidant potential activity of the bark stem extract of S. borneensis was assessed according to the method described by Scherer and Godoy [9] . This method is based on the DPPH radical test. Briefly, the where, A blank is the absorbance of blank sample (time = 30 min) and A extract is the absorbance of the essential oil sample (time = 30 min ). IC 50 (concentration providing 50% inhibition) of extracts was determinate using regression curves in the linier range of concentrations. The antioxidant activity index (AAI) was calculated as Eq. (2): AAI = the final concentration of DPPH/IC 50 (2) According to the criteria of Sherer and Godoy [9] , plants extracts show poor antioxidant activity when AAI < 0.5, moderate antioxidant activity when between 0.5 and 1.0, strong antioxidant activity when between 1.0 and 2.0, and very strong when AAI > 2.0.
Data Analysis
Observation of the inhibitory activity of bacteria is done by measuring the diameter of inhibitory regions (DDH) formed around the wells.
Results
Phytochemical Composition of the Extract
The result of phytochemical analysis revealed that the ethyl acetate bark extracts of S. borneensis had contents of alkaloid, phenolic and triterpenoid. The gas chromatography profile of this extract was displayed in Fig. 1 
Antibacterial Activities
The result of the susceptibility profile of test organisms is shown in Table 2 
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407 Data represent mean ± standard error of zonal inhibition of bacteria. against the bacteria S. aureus with an average of 6.687 mm zone of inhibition, while the highest inhibitory zone at a concentration of 10% against the bacteria E.
coli with an average of 7.5 mm inhibition zone.
Antioxidant Activities
Plants with radical scavenging property and antioxidant capacity are useful for medicinal applications and as food additive. So, in the present study, the antioxidant capacity of S. borneensis was evaluated using DPPH radical scavenging method by comparing with the activity of the vitamin C and E as a known antioxidant. Results shown in Table 3 revealed that the antioxidant activities (IC 50 ) of ethyl acetate extract of stem bark S. borneensis were 55.524 ppm. Regarding the IC 50 values calculated, the lower of IC 50 also has higher antioxidant activity.
Discussion
Studies have been carried out to discover useful antibacterial of S. borneensis. This extract showed the inhibition of the growth of all bacteria with varying effects. The fraction of ethyl acetate extracts for antibacterial activity increases with the increase in concentration. The results of this test showed that the bark extract indicates the existence of compounds as antibacterial. S. borneensis bark stem extract showed better antibacterial properties against gram-negative bacteria (E. coli) than gram-positive bacteria (S.
aureus).
This result is slightly different from that reported by Kubota et al. [10, 11] , who obtained the result that the antibacterial properties of the fruit garlic tree has a broad spectrum against bacteria S. aureus, E. coli, B.
subtilis and some fungi, such as C. albicans, S. cerevisiae, M. racemosus and A. niger. The bioactive compounds show that S. borneensis contained sulphuric compounds identified as methyl methylthiomethyl disulphide and bis-(methylthiomethyl) disulphide (MSO 2 ), which gave characteristic aroma similar to garlic.
Antibacterial activity of extracts allegedly is associated with the presence of the active compound, which can interfere with the metabolism of bacteria, so that bacteria growth is inhibited or death, and also because of the secondary metabolites of the compounds contained in the bark. Result from GC-MS analysis indicated that the ethyl acetate extract was dominated by tetra triacontyl trifluoro acetate (41.61%), 2-pentanone (13.65%), oxacyclotetradecane 2,11-done (7.87%), 3-phenyl-2-propenoic acid (7.53%), 10-octadecenoic acid methyl ester (6.50%), 1,2-benzenodicarboxylic acid-dioctyl ester (4.99%) and hexadecanoic acid (4.16%). According to Brooks et al. [12] , the inhibited growth of bacteria or bacterial death due to an antibacterial agent may be through inhibition of cell wall synthesis, cell membrane function, protein synthesis or nucleic acid synthesis.
Extract of S. borneensis which was tested for antibacterial activity was found to have a broad spectrum effect on growth of common pathogenic bacterial, S. aureus and E. coli. The result in this study showed that there was antibacterial activity tends to agree with similar work with same family Olacaceae, Ximenia americana, which exerted more broad spectrum inhibitory activity against the microorganism [13, 14] . These results indicate that the bark extract of garlic tree (S. borneensis) can be an alternative new antibacterial for against cases of infectious diseases in the isolated area. Based on the test results of phytochemical analysis, the ethyl acetate extracts of garlic tree (S. borneensis) consisted of alkaloids, phenolic and triterpenoids. Thus, it should be explored further for pharmaceutical uses, as this is particularly important in combating the recent observation of the emergency of drug resistant bacteria at inlands area.
From Table 3 , it can be seen the antioxidants from a fraction potential of the ethyl acetate extract of stem bark of Garlic tree S. borneensis, where IC 50 value indicates antioxidant potential, but this potential was under vitamin C and vitamin E. In terms of phytochemical test results, it appears that the ethyl acetate extract fraction of stem bark contains bioactive compound which have allegations of antioxidant potential. The results showed that the ethyl acetate extract of S. borneensis compounds contained phenolic derivatives including cinnamic acid, 2-pentanone and 1,2-benzenodicarboxylic acid, and fatty acid including palmitic acid, octadecanoic acid and hexadecanoic acid, which have been reported as an antioxidant [15, 16] .
Antioxidants are the substances that have the ability to reduce or prevent the process of lipid oxidation. The higher levels of bioactive compounds in a food, the higher the antioxidant activity. In this study, [18] , this value shows the strong antioxidant activity category. While, based on this of AAI according to Sherer and Godoy [9] , the sample possesses poor antioxidative ability when the AAI < 0.5, average between 0.5 and 1.0, strong between 1.0 and 2.0 and very strong > 2.0. In this work, the ethyl acetate of the bark S. borneensis AAI = 14.130/55.524 = 0.254, indicating poor antioxidative ability as an antioxidant.
Conclusions
Results from this study showed that the bark of S.
borneensis possessed potential to be developed as natural antibacterial agents against pathogenic bacteria and antioxidants source. GC-MS analysis indicated that ethyl acetate fraction was dominated by fatty alcohol, phenol, triterpene, carboxylic acid, phtalate acid and fatty acid. This result supports the use of this plant in traditional medicine for treatment of different diseases. The antimicrobial bioassay tests of the ethanolic extract of S. borneensis bark showed not significant different activity against S. aureus and E.
coli. The plant could be a veritable and cheaper substitute for conventional drugs, since the plant is easily obtainable and the extract can easily be made via simple processes of maceration or infusion. Thus, it should be explored further for pharmaceutical uses, as this is particularly important in combating the recent observation of the emergency of drug resistant bacteria and antioxidant.
